Cerebellar nuclei are activated by high-frequency stimulation of the subthalamic nucleus.
The cerebellum, primarily considered a pure motor structure, is increasingly considered to play a role in behaviour and cognition. In a similar manner, there is increasing evidence that the basal ganglia are involved in non-motor processes. Recently a direct connection between the cerebellum and the basal ganglia has been shown to exist. High-frequency stimulation (HFS) of the subthalamic nucleus (STN) has become an accepted treatment in advanced Parkinson's disease (PD). We performed HFS of the STN in rats to evaluate the neuronal activation in the deep cerebellar nuclei (DCbN) using c-Fos immunohistochemistry. We found an increased c-Fos expression in the DCbN. Previously, we have shown that STN HFS in rats leads to decreased impulsive behaviour and our findings now suggest a link with increased DCbN activity. This is in line with our previous work showing that decreased DCbN activity is accompanied by disruptive behaviour. We suggest that the DCbN play a role in the selection of relevant information on which a behavioural response is based. The connection between the cerebellum and the basal ganglia may imply a role for the cerebellum in behavioural aspects of disorders of the basal ganglia.